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POSITIONS AND AREAS OF SUN SPOT8—Continued

Heliographic
East- Area
ate | oS Mount Dt Dis: | of | gy [Platel
ate | stand- er- ~ ance | spo qual- servatory
ard gﬁ)gp ence LC}? Latl- | from | or |COUBE “jy
time - in tﬁde tude | cen- |group,
longi- ter of
tude disk
1589 h, m. ° ° ° °
Dec.21 | 10 50 6716 | —74 242 | —11 75 97 2| va | Mt, Wilson.
6715 | —61 255 -9 62 7 2
8715 | =59 | 257 | —11 €0 194 7
6712 | —28 | 288 | —18 33 48 7
6704 | +52 8 | -+22 56 7 3
6704 | 460 16 | +21 63 242 9
6702 | 462 18 | +29 a7 194 4
(316)| (—2) 921 3
2|1 6 6716 | —60 | 242 | —11 60 | 194 3| @ U. 8. Naval.
8715 | —48 254 -9 49 73 1
6715 | —45 257 1 —11 46 194 2
6712 | —14 28R | —19 23 24 1
6704 | 475 17 | 422 78 145 2
6702 | 176 18 ) +29 80 148 1
302)| (-2 775 | 10
23| 11 53 6716 | —46 | 243 | —11 47 194 2 F Do.
6715 | —35 264 | —10 36 97 3
6715 | =31 258 | —12 33 170 8
6712 -1 288 | —19 18 24 1
(289)] (-2 485 14
24|11 32 718 | —48 | 228 | —21 51 24 4 aG Deo.
8716 | —31 245 | —11 32 194 1
8715 | —21 255 | —10 23 97 (]
67156 | —19 257 | =11 21 145 ]
6717 | —12 284 | —10 14 24 &
6712 | 412 2881 —19 21 24 1
(276)| (—2) 508 | 26
25113 3 6718 | —35 27| =21 40 8 2 F Mt. Wilson
6716 | —18 244 | =11 22 170 4
8715 -7 255 | —10 1l 7 8
6715 -5 257 | —11 11 97 7
6717 +8 270 —8 10 (] 1
6719 | +25 287 | 412 27 [ 1
(262)] (—2) 358 23
2811 39 6718 | —20| 229 | -21 28 36 4 VG | U. 8. Naval
6716 ~31 246 | —11 10 170 1
6715 +4 253 ¢ —10 10 24 ]
6715 +4 25% | —11 13 145 9
(249)| (~2) 375 19
27111 31 6718 -7 229 | —21 19 6 1 G Mt. Wilson
6716 -+9 245 | —11 12| 109 8
6715 | +22 268 | ~11 23 97 13
6719 | 452 | 288 | 412 53 18 4
(236)} (—2) 230 24
28 | 13 66 6721 1 —66 156 | —16 67 8 2 F Do.
6720 | —20 | 202 | 419 29 43 (3
8716 | +24 246 | —11 26 103 )
8715 | 435 257 | —10 35 97 11
6719 | +66 | 288 | +13 67 12 5
(222)| (~3) 272 29
29 |13 15 6723 | —83 126 | +16 82 97 1 [¢] Do.
6720 —6 203 | +19 22 36 T
6716 | 437 ' 246! —11 36 108 4
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POSITIONS AND AREAS OF SUN SPOTS—Continued

Heliographic
Fast- Area
pate | &% Mount Dit- Dis- || of | gpop [Platel
ate | stand- 6r- ) ance | spot qual servatory
ard gﬁ:gp ence L';“ Lati-| from | or |COUDY “ppy
time - | in tgde tude | cen- |group|
longi- ter of
tude disk
1099 h, m. ° ° ° °
Dec.29 | 13 15 6715 | 448 257 | —10 48 4R 0
6722 | +55 264 —+6 &6 12 1
6710 | 478 287 | +12 78 12 1
(209)] (—3) 314 23
30|11 54 6723 | —69 128 | 4-16 70 194 6| VG | U. 8. Naval.
672: | —65 133 -9 65 48 4
6720 +6 203 | +19 22 24 4
4716 | +49 246 1 —11 49 108 4
715 | 460 257 | -10 60 12 2
19| (-3 337 20
3112 4 8725 | —66 117 | +12 67 12 1 G Do.

6723 | —54 129 | +17 36 194 2
6724 | —50 133 +9 81 36 4
™ +22 25| —11 22 6 1
6716 | 463 245 | —12 62 87 4
6715 4 475 238 | —10 75 12 1
(183)| (—3) 357 13

Mean daily area for 30 days=585.
*=not numbered.
VG =very good; G=good; F={air; P=poor.
PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
DECEMBER 1939

[Dependent alone on observatinns at Zurich)
[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte. Zurich,

Switzerland]

Decerber Relative December Relative | December Relative
1939 numbers 1939 numbers 1939 numbers
1.___... dbsd || 11 .. 21 ____ d 46
2 ____.. 40 1| 12 ___ .. 22 .. 47
h: 43 )| 13._._. a.. || 23_____ * 35
L: SN PO 14 o p2: S
[+ TS | I JE P 26 _.__. *aq 32
[ I Me _ | 16_____ ad3 || 26..__. *q 37
S @23 |} 17.___. ad 52 |} 27 | ..
| d47 || 18..__. *61 || 28 |- ..
¢ IR VR 19..__. d44 {1 29 ___ | ___..____
10, _.__. d__ 1120, oo 30_.__._ d 46

31._._.. 34

Meun, 16 days=43.4.

*QObserved at Chur, A

2= Passage of an average-sized gronp through the central meridian.

b="Passage of a large group through the central meridian.

c¢=New formatlon of a group developine into & middle-sized or large center of activity:
E, on the eastern part of the sun’s disk; W, on the western part; M, in the central-circle
zomne.
d=Entrance of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LITTLE in charge]

By B. Francis DASHIELL

Observations of pressures, temperatures and humidities
made in the upper air by radiosondes, airplanes and pilot
balloons during December are given in tables 1, 2, and 3.
The pressures and temperatures, as well as resultant-wind
directions and velocities, for 1.5, 8, 4, and 5 kilometers,
are shown on charts VIII, IX, X and XI, respectively.
Table 4 indicates the average heights of the tropauses,
and chart XII presents the Deeember isentropic data.
Effective December 1, the United States Navy discon-
tinued airplane observations at Pensacola, Fla., and sub-
stituted the use of radiosondes.

The distribution of mean pressure at 5,000 feet was such
that the lowest pressure prevailed over the northeastern
portion of the United States and the highest over Florida.
Pressures reduced to this level showed the lowest to be at
Mount Washington, N. H. (828.0 millibars), Whlle @he
highest occurred in the southern Rocky Mountain region
(Durango, Colo., 852.6 millibars). In the upper levels
low mean pressure persisted over Sault Ste. Marie, Mich.,
with the highest over Pensacola and Miami, Fla. Out-
side the United States proper, the lowest pressures at
all levels prevailed over Alaska, with Fairbanks consist-



460

ently about 10 millibars lower than Juneau at each cor-
responding level.

The mean barometric pressures during the current
month were lower than those for November. Such was
the case over all stations at every level, and, in many
instances, December pressures were lower than any noted
since radiosonde observations were inaugurated. It was
also found that the current month showed pressures lower
than in December 1938 at all levels over Washington,
D. C., and in all but the higher altitudes over Nashville,
Tenn., and Sault Ste. Marie, Mich. At Omaha, Nebr.,
however, the current month showed higher mean pressures
for all levels than during the corresponding month of
1938.

Pressure differences between the high and low pressure
areas, indicated by Miami, Fla., and Sault Ste. Marie,
Mich., were greatest at 7 and 8 kilometers by as much as
30 millibars. This gradient, although associated with
moderately high winds at identical levels, failed to coincide
with the region of highest resultant winds and masimum
individual velocities occurring at 9, 10, and 11 kilometers
as shown in tables 2 and 3, respectively.

Mean free-air temperatures for the month were lowest
over Sault Ste. Marie, Mich., and highest over the South,
and particularly Miami, Fla., at 1.5, 3, 4, and 5 kilometers,
as shown on charts VIII, IX, X, and XI, respectively.
At these levels, as well as those up to 8 kilometers, the
temperature difference between the points of extreme
means (Miami, Fla., and Sault Ste. Marie, Mich.),
remained uniform at approximately 18° C. Then the
difference decreased with additional altitude until, at
11.4 kilometers, temperatures over both stations were
equal. But ahove this level mean temperatures over
Sault Ste. Marie, Mich., became warmer than those over
Miami, Fla., with the difference increasing with altitude
to 18° C. at 16 kilometers.

December temperatures were lower than those noted
during the preceding month up to 10 kilometers, and then
warmer above. In Alaska, however, the means at
Juneau and Fairbanks showed the current month to be
warmer at all levels, All stations having 1 year of
radiosonde records showed that the current December
was warmer than in December 1938 at all levels below 10
kilometers, At Omaha, Nebr., however, the current
month was warmer at all levels, while Washington, D. C.,
showed means lower than in December 1938 above 2
kilometers.

The lowest individual temperature recorded during
December was —78.1° C. at 15 kilometers over Miam,
Fla. Other outstanding low readings were made at 17
kilometers in the Southwest. Mean and individual
minimum temperatures were highest over Fairbanks,
Alaska,

Resultant winds are shown on charts VIII, IX, X, and
XI, for 1.5, 3, 4, and 5 kilometers, respectively. At 1.5
kilometers, winds from the northwest quadrant predomi-
nated east of the Rocky Mountains, while southwesterly
and southeasterly directions occurred over the far West.
This circulation, about the high pressure area in the
Rocky Mountain region, still persisted to a slight extent
at 3 and 4 kilometers. However, northwesterly directions
practically covered the entire country, and at 8 and 10
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kilometers (see table 2) northwesterly winds existed
everywhere, with the exception of Miami, Fla.

Resultant velocities were high over most of the United
States, except in the far Southwest at 1.5 and 3 kilometers.
While a similar distribution was maintained at all higher
levels, there was an increase in velocity with altitude.
Outstanding resultant velocities occurred over the lower
(ireat Lakes region, the Ohio Valley, and the Middle
Atlantic States, with the highest for the country at 1.5
kilometers being recorded at Kylertown, Pa. (12.7 meters
per second); at 3 kilometers over Cincinnati, Ohio (16.2
meters per second); at 4 kilometers over Chicago, il
(22.5 meters per second); at 5 and 8 kilometers over
Richmond, Va. (25.2 and 35.8 meters per second); and at
10 kilometers over Huron, S. Dak. (28.8 meters per
second).

Except in the far Northwest, at 3 and 5 kilometers, and
west of the Rocky Mountains at 4 kilometers, the resultant
wind directions departed from normal by turning in clock-
wise rotations. However, these departures were not
large, except for a few scattered instances where velocities
were comparatively low. Resultant velocities were greater
than normal at each level over practically every station,
but departures were not excessive below 5 kilometers. At
the latter level, however, large positive departures from
normal were noted at Billings, Mont., Cheyenne, Wyo.,
and Atlanta, Ga. (4+11.1, +7.7 and +7.2 meters per
second, repectively.).

Table 2 shows resultant winds based on 5 p. m. (seventy-
fifth meridian time) observations. These directions, when
compared with those for 1.5 and 3 kilometers based on 5
a. m. observations, showed a decided diurnal tendency to
become more northerly over all but the southern and
western portions of the United States. Elsewhere, the
directions were more southerly in the afternoon. The
5 p. m. velocities were less than in the early morning over
all of the country except along the northern border at 1.5
kilometers, and .over the entire Rocky Mountain region at
3 kilometers.

The maximum wind velocities for December are given
in table 3. The velocity of 87.5 nieters per second (195.8
miles per hour) over Omaha, Nebr., at 12 kilometers on
the 22d, is the highest of record in that section of the
country, and is the fourth highest ever to be recorded by
means of pilot balloons.

MONTHLY MEAN ISENTROPIC CHART !

The monthly mean isentropic chart, §=300°, for De-
cember 1939 (chart XII) shows that the westerlies had
pushed southward over the eastern part of the country
practically to the Gulf Coast, while an anticyelonic eddy is
suggested in the moisture pattern over the Southwest,
although not in the resultant wind circulation. With no
knowledge of the normal isentropic pattern for December,
no correlation with the departure of precipitation from
normal can be undertaken. However, it may be remarked
that over the eastern half of the country, where there is a
marked deficiency of precipitation, the resultant winds
are along slope or slightly down slope.

1 Prepsred by Division of Research and Education.
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TABLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humiditiee
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in percent, oblained by

Stations and elevalions in meters above sea level
Albuquerque, N. Mex. Atlanta, Ga. ]g?;;_g%alfrfiﬂd{ Billings, Mont. Bismarck, N. Dak. Boise, Ida. Buffale, N. Y.
(1620 m.) (300 m.) (51p my (1,089 m.) (505 m.) (824 m.) (220 m.)
z\ltltudt)a
meters e y e .|y  f IR '
mean sea E 2 g & g = g 2 ] ERE] E § 3
. =
level  |oq g [.=[=3 2 |9nleg g |onleg g |.»[=m g | mon g lonlea g B
1) b= o=2lse 8 eSS 3 =) S =52 =4 =5 e B 2=i%e 8 =1
w5l o g (LT g [REEE| o g =23l e g |=Eles] e g |2E|sE| e 8 |-2|eS| @ 8 (23
EE| 8| 8 [=E|EE| §| § |<EES 5| § [SE|EE| §| § |sEEP| E| & [cH|EE S| & [BE|EE| §| E [°H
g2 g (S/alal & |28 8 g l=Eele| g |8 |8| g 12e@@|lg &g |=@E|8! § |2
= E & o | ‘E o> v |3 & > o |3 <4 > o |d 14 > o 3 F4 > o |3 @ > @
z & |2 2 Rz | A = A T B = I A I I = = I A IV O R - v -~ I S T
Surface....._. 31| 982 5.3 74| 21 {1,011 7.6 | 8231 | 891 2.4 5331|955 —3.9175|30]| 928 2.7 83| 31| 985 —0.7{ 8
..... 31 50 72070121 957 kI A N % PO DU (RSORESN PSP SIS PR S, U demeceea]eo-2] 31] 951 —2.3 | 82
1,000. . 31 ( 6.0 6421 902 %20 T O P P ....1 31} 808 0. L6 | 77 131 | 892 —4.6 84
1,500.. 31 48 4358121 849 54169 | 311847 4.2 1 50| 31| 844 -0. .8 | 69 | 31 | 837 —6.0 | 7
2,000 4. 31 { 798 3.2148( 21 799 3.5|64 |31 79 1.5 51 31 792 -1 L7030 795 —7.41 75
2,500. . 2 31 | 750 1.713 |21 750 1.7161 |31 748 —1.7153 31| 744 -3 .2 70 | 30 | 736 -9.3] 73
3,000__ Q0. 3t | 704 -0.9 (37120 704 —0.2 {56 | 31702 -5.0 | 55 | 31 | 698 —6. L1168 (30| 690 ) ~11.5| 72
4,000.. .. 625 —4. 31 | 6820 -6.3 (3617 621 —5.04149 |31 | 6171 —11.5! 58 | 31 | 613 | —I2 .41 68 ) 28 | 604 { —16.68 70
5,000 ___ 550 | —10. 31| 546 | —12.1 (39| 17 546 | —10.9 7130) 541 [ —18.1 | 85| 29 | 537 | —19. .21 64| 28 | 528 | —22.4 ] 67
6,000.. 481 | —17. 31 (478 ¢ —I18.7 |30 14 478 | —17.1 | 50 | 30 7210 =251 54|25 469 { =26 L7 B2 28 460 | —28. 0 85
7,000____ 420 | —25. 31 | 417 —26.5 (38| 10| 417 | —23.6 | 46 | 30 ) 411 | —32.2 § 52 |, 2G | 407 | —34. .4 .61 | 28 [ 309 | —36.0 | 04
8.000__ 386 | —83.3 (3281|362 —34.738 7 361 | —31.0 [ 45! 301356 | —38.7 52, 25} 352 | —41. 258|128 [ 345 | —42.7 1 ..
9,000_ 316 | —40.5 31131 | 313 —423|.._.| 7 313 | —39.4 | 47 {30 1307 | —45.1 1. ..} 24 [ 303 | —48. L4 1 56 | 26| 208 [ ~48.1 j____
10,000. 273 1 —47.5 1.1 30 | 27 —49.8 1| |emeat ...l 80| 264 | —50.5 . _..f24] 260 —53 6., | 26| 254 | —51.3 (...
11,000, 234 1 —52.8 || 30| 21§ =860 §_ .| e ocoeaos |28 226 | =543 1 _ 23 | 223 | —54. S|l 24| 218 | —52.6 {....
12,000 200§ —~b7.2 ... 30| 197 3 271193 | —&5.6 .| 21 | 190 | —53. V3 (....] 21 186 ] —351.9
13,000 170 | —59.8 |_...{ 30 | 168 . 27 | 165 | —56.0 19 | 162 | —54, LH ... 20 159 | —52.9
14,000 145} —62.1 1.._.] 20 | 143 3 27 | 141 | <664 14| 135 | —54. 4.1 20 138 —54.0
15,000 123 | —65.0 29 | 121 3. 26 [ 120 | —=57.8 12| 118 | —34 0.0 18 | 116 | —55.0
16,000. 104 | —66.7 27 | 102 8 26 | 103 | —58. 48 & | 101 | —355. .6 ... 14 99 | —56.0 |....
17,000 88 | —67.1 25| 87 3 21 T =608 (.. 7| & | =54 59.3 (... 6 M =864 ).
18,000...__._. 9 74| 644 ___ |17 74| —66.1 | 1 _ .| foccoo-. I b | 741 —0856.9 ...l S 72 —53.3 =376 |l ——-
Stations and elevations in meters above sea level
Charleston, 8. C. (14m.) | Denver, Colo. (1,616 m.) | El Paso, Tex. (1,193 m.) Ely, Nev. (1,908 m.) Fairbanks, Alaska (153 m.) Joliet, I11. (178 m.)
s . 3 f 3 | . ' o ' k) .
Altitude (meters) | R 3 |5 s |58 a | 8 3 1B =
g | & a [ & a 2 o (5 =
mean sea level 'gg g b éjg g ik g K] g R 2 ™| 39 B (ob
. by =1 ) el Bl e D 4]t =1 D a2 | D
=) 2 25|88 < 195 o8 2 (b3 S8 = lugl o8 2 leg| 28 & |vg
g ] :E s @ a E_E P © e el 5D ] ] =l w @ ] S BT © ] —
kel § g |8 28| 3 £ |SH| 28| § g |48 28 3 g |2H &8 | 3 g w8 22| 8 g [=F
g 2 g |2 | H a g |2 |8 g g = | & a g |= | g 2 g |~ | 8 2 g |=
= o |e |2 2 s |@o |3 £ o |@ |3 2 z (@ |3 £ o | | 32 -1 o (@
2z & & | |2 & B ¥ |z & & & |= & & & |z & & = |2 & |
30 (1,016 6.4 30 31| 892 -0.51 8
30| 959 9.7 30 31 853 +0.6 | 75
30 | 902 7.4 30 31 896 -0.4 @6
30 | 849 5.8 . 3 30 3t 841 ~1.4| 58
30| 708 4.3 5.0 8 3 30 31 70 ~3.1 54
30| 751 2.6 3.2 . . 30 30 f 742 -5.1 51
30 705 0.4 0.1 . . 30 30 | 6956 ~7.3 51
30 | 622 -568 30 622 -8.7 | 42 31 627 -2 30 | 624 —6&. 49 30 30, 611 | —-12.3 ] 53
20| 547 ] —11.8 30| 547 | —13.1 [ 42 31 552 -9, 0| M8 —12.7 | 44 30 30| 535 | —18.8 1 &l
20 480 | —18.4 80 479 | —20.2 | 43 31 484 | —16. 30 450 | —19.5 | 42 29 30 467 | ~26.1 51
20| 419 —-25.3 30 | 418 —27.8 | 43 31 422 | —24. 30| 419 | —27.1 | 43 29 30| 406 | —33.7 | 60
271 363 -32.9 30| 362| —35.6 | 43 31 368 | —32. 20| 384 | —34.6 | 42 29 271 351 | —40.8 ...
23 316 { —41.1 29 313 ) —43.4 ... 30 318 | —40. 20 314 ] —4L.8 | .. 28 26 302 | —46.8 | ..
22 271 | —48.2 28 27 —50.4 30 27 —47. 29 270 | —48.6 [.__. 27 25 250 | —~51.9 [__..
20 232 | —53.9 2 231 | —54.9 20 235 ' —53. 29 232 | —-b4.1 26 23 222 | —53.9 |.--.
18 198 1 —58.1 2 197 | —58.0 20| 201 | --58. 29 198 | —57.2 2 18 180 3
16 168 | —60.9 [.___ 21 168 | —59.4 20 171 | —61. 29 169 | —59.1 21 18 162
15 143 | —62.6 [___. 1 143 | —61.3 |.___ 29 145 | —64. 27 143 | —60.0 19 17 138
13 121 [ —65.3 |..-- 1 122 | —62.7 {.___ 201 123 | —67.7 |._.. 24 122 | —062.0 [__.. 17 13 118
12 103 | —66.3 |--_- 17 104 | —64.2 |___. 29 10+ | —68.7 |..__ 24 104} —63.7 |.__. 14 10 101
10 87 | —65.3 |__.. 18 88 | —63.7 |- 19 88 | —68.0 |_._. 20 8 | —62.4 ! 10 7 86
7 74| —-64.1 |____ 6 74| —61.1 |.__. 6 751 —65.4 |_._. 11 T4 —6L8 || m e oo e ———

Bee footnotes at end of table,
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by
airplanes and radiosondes during December 1939—Continued

Stations and elevations in meters above sea level

Junesu, Alaska Lakehurst, N. J.2 Medford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Teon. Norfolk, Va.?
(49 n1.) (39 m.) (401 ) (4m.) 263 m.) (180 m.) (10 m.)
?ltitud;} - - - - - - - — , -
meters) (& 8l 3 oi% 5 0% a5 T 5 |% A
mmean sea | & o @ B o 12 |2 . = 12 a |3 o = |2 . o |2 PR
tevel S ] 2 El B S El oMl E oS n B[S =] omila E] o>
S8 2 [2hiSe 5 |oZiz8 & Y=g E & |p=ls8 2 |.BlSa 2 |p=(s8 & (8=
=9 o g8 |“3(58 ¢ 2 |EBgs g -T2 @ 2 ==l o g Tzl p 2 l-Blug| @ g =B
E5l B 8 (ZEB5| B | 8 [SE|35| 5| E (SEIEE B | B [SEES| B g% [2ERS B : SEEE 5| & 5%
18] 8 3NBR 4 8 | BT %) 2 |5 IBY| 2| 8 |SIET|E &8 |20E”| %) 8 S IEl R OE =
) =3 = ] < - 5] >
zlal & Rzl & & |44 & mz|l&] & mIZ[&] & Bz & & ki Z|&] & =
4.4 (82129 . 2 . 2 15.0 31§ 995 4.4 174 | 25 1,018 4.5 7
1.8 183129 . 9 5 16.4 31} 957 4.9 171125 957 5.8 61
—1.6 | 88| 29 .0 .9 13.5 31 | 96 3.3 |65(25| 900 3.3 | 58
—4.5{492 |29 . 4 .7 12.1 31| 845 1.7 [ 88125 846 1.3 52
-7.1]93 12 .8 L2 10.7 311 79 0.4 54124 794 -1.1 49
—~4.7 (91129 .5 1 8.8 31| 748 ~1.2 149 | 24 746 —3.5 47
—12.4 | 88 [ 20 L0 .6 6.1 3t | 702 —~3.4 {46 | 24 700 =371 46
3 84 9 .2 .0 0.4 20 | 61§ —83 |42 616 | —10.8 4
82 . 2 .2 —~5.5 29 | 542 | —13.8 [ 43 | 17 541 | —16.7 40
.1 .1 —12.6 27 1474 | —20.5 R
.9 2 —14.4 2 | 414 | —2¥.0
. 4 . 4 —27.0 24 13591 —35.6
. 6 .0 —34.8 23 [ 811 —42.7
.3 Al —42.7 23 1 267 | —48.9
.2 0. 7 —50.2 22 | 229 | —-583.9
2 . 1 —5i.2 19 [ 196 | —57.0
1 A —62.7 18 | 166 | —569.9
.3 L 6 —6h. ¢ 18 | 141 | —61.7
%6 .9 —iQ.90 17 1 120 | —a2,
39. 6 .7 -71.1 14 | 101 | —63.3
—71..1 11 86 | —63.7
-70.1 6 72| =627
—08. 8 e e el
—65.6 [ S
i I

Stations and elevations in nieters above sea level

Covig (o Oklahoma City, Okla. Onmaha, Nebr. Pearl Herbor, T, H.2 Pensacola, Flad Phoenix, Ariz. St. Louis, Mo.
Oakland, Calif. (2m.) (391 1m.) (301m.) (6m.) 24m.) (339 m.) {71 m.)
Miude 1 P L |G & 1 = =
meters) = 318 = |8 = PET] - 18 v .
mean sea | X o =12 o |9 Bw o 18 .§w o |& _§m o B 18 ° 2|2 ° M
level cd 5 lokiag q k28 5 { Biog 8 {oicd 5 joklSE Yy oS8 5 ok
.8 2 [pEeE = b P8 s I95|°8 = |»35|88 2 [»3|eS 2 |pg|o8 a2 b
=5 @ e =R oe e [T s 2 22|=9 8 g ==lzs @ a —-— S| o e —sleEl o o o
2 8 g =RES 23| £ |Z8|28 g |SELZ2 3 | B |zBlEg| = £ |EEF 21 & [zdlZB/ 5| & |2B
g ] g |= |H 2 g |= |8 a2 g = 18 & g = |8 % g |= (8 2 g |~ |8 2 g |=
B & o |@ (3 [ s |2 |2 & o (@ |3 2 ¢ |® Iz & s |@ |3 2 o |@ |3 4 s |@
z | A gz A & MZlId] & iz|&|&lk(z]|A o EmZlE]l & iz & & &
0.0 [ 8431|972 4.6 | 63 |31 1931 L9175 [ 31 11,015 [ 20.4 1 85 30 1,018 12.2 | 73 | 81 | 977 9.3 | 68 [ 31 | 996 1.7 77
10.5 | 72 | 31 | 958 7.2 | 58 ] 31| 957 .9 489 | a1 989 1 19.6 | 78 1 30 961 11.5 1 61 | 31 | 959 13.7 | 63 | 31 | 956 2.9 71
R.9 1685131 19202 8.0 | 47 ¢ 31 1 $69 L6 | 58t 31 Q05 [ 15.8 | 83 | 30 | 905 9.1 158} 31904 14.8 | 52 | 31 | 898 2.1 a6
7.7 157 [ 31| R49 A.2 S | 31 [ 845 L4154 |31 S54 1 12.6 | 81 L g0 | &52 8.0 148 | 31 | 852 12,1 {47 | 31 { 844 0.8 80
5.8 1 50 [ 31 | 798 4.3 | 38 | 3¢ | 794 .5 1 63 | 31 304 . 13.2 , 51130 802 6.5 | 38 | 31 | 802 9.4 145431} 794 —0.9 55
3.4 | 44| 31| 751 2.2 126 |31, 716 .6 1 83 | 31 757 112,51 33 | 30 T 4.7 [ 82 {31 | 755 A8 142|311 745 —2.9 b1
0.8 140 | 31 | 705 —0.4 {351 31| 700 L8150 | 3L 713 1 10.6 1 21 | 30 709 2.8 13013 710 3.4 |40 31 | 699 —~5.5 50
—5.0 139 | 311622 —6,2133 301618 6149 [ 31 632 4.7 {15 30 626 2.5 [ 30130 | 627 —2.5|35)31] 614 | —11.2 45
. : —12.7 |31 | 30| 540 AU 3 B OO SN RN 29+ 551 —8.8 32130 552 —~9.1 |36 ;31530 (—17.2] 42
—10.4 {27 } 30 | 472 .3 ¢ 484 1 —15.5 1365150 [ 4841 —16.7 134 130! 471 | —-24.3 44
-27.1 12730 | 410 .2 4231 —22.1 [ 37130 | 423 | —-24.5 133 |30 {409 | —31.9 | 44
—34.7 | 27 ) 30 | 355 .0 368 | —29.3 144 |30 | 368 ] —32.7 | 32|20 (355 | —3%.9 44
—41.4 |....| 380 | 306 .7 119 AR LR LB 132198 | 306 | ~45.8 |.._.
—48.0 |____| 20 | 263 .9 271 .0 5.3 || 27 | 263 | ~51.8 |....
=543 (oo 20 | 225 rd 238 .0 P 256 | 225 | —55.4 {....
=581 ...} 23 ) 192 8 03 . B L1 .y 221192 | —57.0 |._.
—50.1 (.._.| 28 { 154 . 6 173 0. 2 O 1201165 | —57.7 f....
—61.3 28 | 140 .5 147 .9 . 19 | 140 | —59.0 |__..
—63.8 [___.125| 120 L0 125 . .
—64.9 {....]1 23 | 102 . 1 106
—64.9 {....| 10| 87 4 90
3 - 76
f4
20,000 ..} s —67.3 |l ..

See footnotes at end of table.
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TABLE 1.—Mean free-air barometric pressure tn mnillibars, temperature tn degrees Cenligrade, and relative humidities in percent, obtained by
atrplanes and radiosondes during December 1939—Continued

Stations and elevations in meters above sea level
San Antonio, Tex. San Diego, Callf.? 8, tite. Marie, Mich, fnokane, Wash. Washington, D, C.2
(174 m.) (10m.) (221 m.) (598 1n.) (7m
Altitude (meters)
mean sea level Num- Num- Num- Num- Num-
befr T I:gl- berr - Rel- | ber ™ Rel- ber T Rel- | ber Rel-
o em- | ative [ _ | Tem- | ative of . em- | ative of _ em- | ative | of .| Tem- | ative
ob- lgu“;:' per- | bu- { ob- 1::;‘;: per- { bu- | ob- 1;’;';;: per- | hu- | ob- I;‘;f_g per- | hu- | ob- Ell;f_z per- | hu-
ser- ature | mid- | ser- | ° ature | mid- | ser- ature | mid- | ser- ature | mid- | ser- ature | mid-
va- ity Va- ity va- ity va- ity va- : ity
tions tions tions tions tlons
31 999 10.7 75 T 290 1,016 12.3 80, 31 983 -3.4 84 31 948 1.8 89 271 1,013 2.5 76
3t 961 14.3 66 - 28 958 16.1 1 31 919 —4.7 884 jeeeeea- . 953 1.6 66
31 906 12.5 58 29 904! 150 48] 31 860 —6.2 7 31 802 897 0.2 67
31 853 10.6 55 29 852 12.9 4] 31 838 —8.5 80 30 847 812 -1L5 2
31 803 8.9 48 2 802! 10.6 35 31 734 —-7.8 75 30 795 780 -3.3 61
31 75 6.6 29 5. 8.0 31 31 734 —9.8 74 30 47 741 —5.4 60
31 711 4.0 29 3.0 2! 3t 688 =12.2 72 29 700 [itH -7.6 58
31 628 -1.6 2.0 2 31 603 —17.9 70 20 615 611 —12.4 50
31 553 -7.7 9.2 2 3 827 —24.0 68 28 539 5381 —I8.3 &7
29 486 —14.8 - 5 .1 3
20 425t —22.8 7.9
29 370! ~30.0 il
29, 320 —37.4 . O
29| 276 —44.7 . 1.
29 237 -51.0 . 9
29 203] —56.0 3
29 174 —59.5
28 148 —62.1
28 125 —64.8
23 106 —66.9
23 00| —67.5
17 76] ~—66.1).
12 64| —64.8
6 54 —-063.4

t Aemy. Taken at approximately 2 a. m,, 75th meridian time.
4 Navy. Taken at 4 a. I, 75th nreridian tine, except San Diego, Calil., and Pear] Harbor, T. H,, where they are made at dawn.

Observations taken at 1 a. m., 75th meridian time,

Number of observation refers te pressure only as temperature and humidity data are missing for some observations at certsin levels; also, the humidily data are not used in daily
observations when the temperature is below —10.0° C.

None of the means included in this table are based on less than 15 surface and 3 standard-level observations.

LATE REPORT FOR FAIRBANKS, ALASKA, SEPTEMBER 1939

Stations and elevations in meters Stations and elevations in meters 8tations and elevations in meters
above sea level above sea level above sea level
Altitude (meters) Falrbanks, Alaska (152 m.) Altltude (meters) Fairbanks, Alaska (152 m.) Altitude (meters) Fairbanks, Alaska (152 m.)
m.s. 1 [ m.s. ] m, s I :

Num- Rela- Num- Rela- Num- Rela-
berof | Pres- Te;::: tive ber of | Pres- T:r[:_' tive ber of | Pres- | LeM- | “ive
obser- | sure | RO | humid- obser- | sure | PET® | homid- obser- { sure | BB | humid-
vations ity vations ity vations ure ity

19 994 4.6 4 19 694 | —9.8 78 12 257

19 952 4.7 74 17 6509  —15.7 76 11 220

19 RE5H 1.7 78 17 532 | —-22.2 73 9 188

18 841 -~L5 81 18 464 | —29.3 7 8 161

19 790\ —4.4 81 15 402 | —36.7 68 8 138

i9 740 | --7.1 80 14 48 | —43.7 [__.___._ 7 117

12 200 | —49.1 [..___._. 8 100

208641—40——3
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TaABLE 1.—Mean free-air baromeiric pressure in millibars, temperature in degrees Centigrade, and relalive humidities in percent, obtained by
airplanes and radiosondes during December 1939—Continued

LATE REPORT FOR SAN ANTONIO, TEX., FOR AUGUST, SEPTEMBER AND OCTOBER 1939

Stations and elevations In meters above sea Jevel
August (174 m.) September (174 m.) October (174 m.)
Altitude (metrrs) mean gea Invsl
Number .| Relative { Number Relative | Number Relative
of ohser- | Pressure T‘;ﬁl‘r)gr hu- | of obser- | Pressure Tgtnmpgr- hu- | of obser- | Pressure Tg:xlllggr "1 hu-
vations midity | vations midity | vations midity
Burface . oo e iieimeaaiaas 3l 994 24.2 22.7 84 31 098 18.8 1
______________________ 31 958 23.5 22.4 78 31 080 19.9 68
1,000, - e e 31 905 22. 5 20.5 69 31 906 17.9 61
1,500, e e 31 855 19.7 18.2 65 31 855 15.6 60
2,000. 31 806 18.8 15.2 64 31 805 13.5 53
2,500 31 760 13.9 12.7 62 31 759 11.0 61
3,000. 31 716 11.0 9.9 80 31 714 8.6 61
4,000 e emeiamee s 30 635 5.3 4.7 53 31 632 3.4 50
8,000 . e e 30 561 —0.3 -0.7 50 31 558 -2.1 47
8,000 e aeedaaaas 30 495 -58 -8.6 41 31 492 —8.4 43
7,000 29 435 -~12.4 -13.1 36 31 431 —15.2 40
8,000, e i 29 380 -19.1 ~20.5 35 31 378 —22.1 38
9,000 e e ——————— 29 332 —26. 5 —27.8 84 31 328 -20.6 37
10,000 e e emmmmmeem————a 29 289 —34.0 —35.5 33 31 285 —30.9 36
11,000, e i memamaas 20 249 —41.8 —~43.2 ... 30 246 —44, 2 (..
12,000 e e e m—a oo 26 215 —49.3 —50.6 - 30 M1 =507 | oo,
18,000 e cacaaa o 25 184 —56.3 ~57.5 29 181 —56.3 | ...
14,000 25 157 —62.3 —63.3 - 20 154 .
15,000 e 24 133 —66.7 —67.9 - 28 131
16,000 i iccaeaos 24 113 —69. 4 —70.8 - 28 111
17,000, i cccmean. 23 95 —68.8 —71.5 - 26 94
18,000, .. 21 Rl —66.7 —70.2 - 21 79
10,000, e e 18 68 —84.0 —67.1 - 18 67
20,000 e 13 58 -81.6 —63.5 - 14 58
21,000 et 11 49 —60.1 —60.5 - 10 47
000 e o 7 42 -7 2 PSRRI DPIPIPRNPPIN SRR POUPRI - 5 40
LATE REPORT SWAN ISLAND, WEST INDIES, AUGUST 1939
Swan Island, West Indies (10 m.) Swan Island, West Indies (10 m.) Swan Island, West Indies (10 m.)
Altitude (meters) Num- . Rela- Altitude (imeters) Num- Rela- Altilude (meters) Num- Rela-
mean sea level ber of | Pres- 'lee:g_' tive mean sea level hor of | Pres- ’I‘errqn_- tive mean sea level berof | Pres- T:,:?:'- tive
obser- | sure ‘Eure humid- obser- | sure | HoT% | humid- obser- | ‘sure | P8 { humid-
vations ity vations ity vations ity
31 1,010 26.7 85 31 490 -9.2 48 31 129
31 957 22.5 88 31 430 | —15.2 47 31 109
31 904 19.4 82 31 376 | —21.7 46 30 92
31 853 16.5 7 31 328 | —28.9 45 26 78
31 804 13.8 68 31 284 | —36.6 45 25 65
31 757 10.9 f3 31 246 | —44.6 | ... ... __ 22 55
31 713 8.2 56 31 211 | —52.6 |.ooaoo-_ 9 46
31 631 2.7 52 31 180 | —60.5 | _______ 7 39
31 5567 ~3.3 51 31 133 0 —67.4 ...

TABLE 2.—Free-air resullant winds based on pilot-balloon observation s made near § p. m. (E. 8. T.) during December 1939

[Directions given fu degrees from north (N=360°, E=90°, 8=180°, W =270°)—Velocities in meters per second (superior figures indicate number of obser vations))

Abilene, “b‘:’%"er' Atlanta, || Billings, Boise, New York,|| Browns- || Baffalo, || Burling- || Charles- || Cheyenne,|| Chicago, Cincin-
Tex. NqM'ex a. Mont. Idaho N.Y. ville, Tex. N.Y, ton, Vt. ton, 8. C. ¥yO. Tl nati, Ohlo
Altitude (637 m.) (1,‘554 m.') (302 m.) (1,005 m.) (850 m.}) (15 m.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.)
{meters)
m.s. 1
Di- | Ve- || Di- | Ve- || DI- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-i| Di- | Ve- || TM- | Ve- || Di- | Ve- || Di- | Ve- | Di- | Ve- || Di- | Ve- || Di- | Ve-
rec- | loc- || rec- { loc- || rec- | loc- || rec- | loe- || ree- | loe- || rec- | loc-|| rec- | loc- || rec- | loc- || ree- | loc- |[ ree- | loc- || rec- | loc- || rec- | loc- || ree- | loc-
tion | ity || tion | ity || tion | ity || tion | ity || tion | ity [| tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tlon | ity
o o o o o o o o -] o a o -]
Surface._._.| 2713 2.5/ 3093 0.8/ 272» 3.9 2079 5.6/ 1229 2.8 25481 1.0l 28180 6.5/ 270%| 2.9l 250 2.8
N I P JER | ISR 277%) 4.6 2049 8. 8| 1402 3.2 2563 4.7 _____|__._ 2763 5 2|| 252M| 5.7
1,000. . 2789 3.0 ... 277171 6.0 28738 Q7)1 2150 2.0 2508 7.9||. 200% 7.9|1 2504 7.6
1,500_. 20278 4.5 _. ... R 28477 8.2 293%| 11.0/] 27624 3.4 260%| 11. 0| .| 296w 10.1j{ 2824 9.7
2,000__ 290%| 6.11 306% 1.9/ 204 10.9, 2073( 12, 7|1 2838 4.4 2672 13.3(| 28129y 7.4|] 20718 12.3i] 286% 13.0
2,500. . 200 6.6/ 3133 4.8|] 2014 12.8 20513 9.4 28211 5,7 2682 18.1(| 2011 9. 8(! 30114 12.8(] 30014 13.9
3,000__ 283 7.8(f 3079 81| 2911 14.3 2801 9.4 2771 5.7 27018) 14, 2| 208%| 10. 4|} 30914 14.9(| 31913} 16.1
4,900. _ 280 9.6| 3071 10.7( 289 17.7 [ ST, 28318 7.6 2710 16,7, 30207 13 2l f|ecaliaeeas
5,000. - 2028) 12.2/| 30997 13.7(| 2001 19.8| Sl 20613 9.5|f . lemaefamae [ emmmm ] emann 2078 14. 9 (.o oo deas
6,000._ 2062 11.9|| 3057 14.9j| 29i18) 20.6|| 30817 21 2||o oo oo [ omman ]| e e me e e e e e 2080 17. 1| oeocfemea e a et
8,000__ 200211 12, 4| 27731 13.7(| 30210 19.3]| 31200 23.8)| oo fce o[l ecafemeen e e el e e e e e e e e e 31513 | PR R, | PR S,
10,000 28217 13.0 3% 1 D NI | PRVSPRUR FEPRSN | PRORIPR PRRPUY | PSSR SRR | ROV PR | PSPPI (RIS | PUSVGPUN PRI, | GRS ISR | MO P | SSIY SR | P R
12,000.. P UL PR R 11013 D B S 14 IR SNUPURNY | PRPUUPRPION (SPUSUNY | PSRRI (SPROUY | ESSpRn) FpSuvive | PRVUEI SRS | SIS PO | FRPUMpRny PRV | PEVURPUOR SOt | SRR AP | PSSR PSSRV | SRR SO
14,000__ p2-v£2) I €5 | IR IR | FRSUPUUN SN | PRSIV ROUPREY | FSPRPIpIRoey DUV | FRSPRRUN SUSPIPION | PRSUSORPS PSR | IOV U | IRPIOURVRoN OUIVRGS | SRSV PRSI | BRI S | SEPRIUR WSSOI | SR U
pSX0, 1 NSRRI [RUU) FRPRRUR | SRR PRPSUu | RSSO USSR § FRSPUPRRR) PSRy | DRSSO PRORUoun) | PRSRSPOR FSUPIU | ROUORURE) FRURIRvR | PR PRSOUR | PRI IRV | VSO (EPVROR | PRI Jurun | HSUUSUUE) POSORpUots | PEVRUORN) SR
pE:NC.i ) MR ISR FORUORR | NGRS PR | ISR RUPRITR | PRUSIRUDY FRPue | (RPRSRION PRI | PRI INPUION | PRORRPRN FOSRon | (EVEPRCUpOE JEPRSURN | PSSO JPRUOUSS | FRUpRoue) SEPvuun | PRI PRPUUpuont | SPSPUSROrE) PRGOS | PSR PO
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TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during December 1939—Continued

Greens- Little : Minne- § New
El Paso, Fargo, Havre, Houston, Huron, Las Vegas, Medford, Miami, s Nashville,
Tex. N. Dak. 12018' Mont. Tex. S. Dak. Nev. liorik’ reg. Fla. aMp?rlnl;' Tenn. 0”‘2’“"
Altituds (1,196 m.) (283 m.) @71l m) (766 m.) (21 m.) (393 m.) (570 m.) (7om.) (410"!11.) (10 m.) (261 m)) (14 m.) as m.)

(meters)

m. 8. l. Sl mll Elmil Elmil Elmll B il B8 a8 |l il 8 |88l 8l 81
k=] ES) = = b+ = = = 2 = ] ) = = o = 2 | =2 = = = £ b} = b~ )
sl gl 8|8 8|8 (8|8 |8)¢C |28 |88 |l |B|¢clBl|lc 2818|383
B2l 812l Bl & 2l &Els|al2lE& |2 &|l2El2] & |2 &8 |3 (|af{si&|=2
A > [a] > a - A > A > [a] > o] > A > A > [=] 1S [a] > [a] £ A | >
o o o -] o o -] o o o -] ° o

Surface..... 317| 0.68|| 204 2.3|| 2522 2.5/ 256% 3.9 3.7 874 0.7|| 223 1.3|{ 34013 1.4|| 33434 0.4]] 2832 2.4l| 2631 2.4|| 3457 2.1
b1, ISR PUSU P 20377 4,211 2510 4.6\ ____[-.... 441 | 236%| 3.8 163 1.0[I 308%| O0.4)] 2727 3.4|| 257% 3.9|| 266% 2.2
1,000 ). ___ ... 20019 8.5|| 260% 7.5/ 252%| 8.4 6. 6 5121) 2,11 249 6.3|| 155% 3.3|| 2723t 1.7{| 2022 6.5} 26697 5.5{| 268%™ 4.0
1,500_..__... 28031 1.1} 2979 10.2|| 281 9.3|| 267% 11.9 10.0 308 1.2|| 276%] 8.1j1 20419 b5.3|| 2663( 4.0/ 303% 8.1/ 2802 8.0| 2888 6.0
2,000__._____ 2713 2.4|| 30318 11.5|] 2923 13.0]] 273%| 12.1 10.9; 27031 1.0|[ 200%| 10.2|f 22010 7.8l| 277" 6.3|] 3131 10.6|| 289 10.4;| 288M| 7.7
2,500 .. ._._ 290311 4.3|| 29718 13.1|) 286" 15.7|] 280%f 13.1 13.0(| 264311 2.6|| 2981 11.4[] 22813 10.6)) 274%| 7.0([ 31422 11.8(| 20131 11.9|; 2881 8.4
3,000 .. ... 2020 5.3|| 20717 13.8|| 2891 17.6|; 2831 12.1 15.3|| 267%! 4.0/| 2043 13,11 _f.._._ 2743 7.2(| 311i% 12, 9([ 3001% 14.7(| 2871 9.9
4,000._.___.. 2059 7.1 300 16.3|| 28619 22.5[ 29513 10.2 18.7)| 279%| 6.8l 20718 13.7[i______|..__. 2844 9,3|| 20811 15.5|| 20814 18.5([ 29217] 11.4
5,000 ______ 2022 6.6 20319 25,2 28016 15.4 22.3/( 2R2%| 8.6/ 3041 16.5||__.__|----- 2069 119 ... | . 29619 21.8||___._.
6.000_._._... 2031% 8.3 29013| 30.8 23.2(1 28730 11.0([ 2851 16.5|| .| _._. 26518 15.4 -
8,000 ....___ 30613 8.3 29018| 35.8 27 0|} 2882 12. 8|t oot 26414) 21.7 -
___________ 28.8|| 3018 16.3) .o -ofooaoof{---o--looool]| 26211 26,3 -
........... 2074] 18.6 PRI PR, .
___________ 30716 14.2 [P -
........... 31113 12. 8 PSR DR -
Oskland, || Oklahoma || Omsha, | Reno. || 8t. Louts, || Salt Lake || San Diego, || San Juan, || 31 Bte. || geqyte, || spokane, || Washing. || Winslow,
Calif. (8 || City, Okla.i| Nebr. (306 || Nev. (1,346 || Mo. (170 [l City, Utak || Calif. (15 || P. R. (16 Mich (1'98 Wash, (14 ash, ton, D. Aris,
Altitude m.) (402 m.) m.) m.) m.) (1,204 m.) m.) m.) m..) m.) (603 m.) (10 m.) (1,488 m.)
(metetls)
m. 8. L.
Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-|| Di- | Ve- || DI- | Ve- || Di- | Ve-}| Di- | Ve- || Di- | Ve- || Di- | Ve- || DI- { Ve- || Di- | Ve- || Di- | Ve-
rec- |loct- || rec- |loei-}| rec- {Jocl-{| ree- |loci- (| rec- jloci-}| ree- {loci-|| rec- |loci-|| rec- |loci- || ree- |locl- || rec- |loci-|| rec- loel-}| rec- |loci-|| rec- |loci-
tion | ty || tion | ty || tion | ty || tion | ty || tion | ty tion | ty |i tion | ty || tion | ty tion | ty || tion | ty {| tion | ty || tion | ty || tion | ty
o o o o o - o -] -] (-] o o o
Surface.....| 2180 1.6!] 3202 2.2)| 206% 2.2 2.1 3.6 8431 5 2|| 3162 2.4]| 18215 2.0 3313 0.5
500...__._._. 21090 0.3(] 310% 2.2|| 287 3.3 4.3 2.8 973 6.4 3.2 4.8 ...
1,000 _.___.. 2501 2.0{1 305% 2.2(] 208% &.8 R.0 1.0|] 108% 5.0 . 3 7.
1,600 ___.._. 2512 2.0|| 303% 5.5/ 3058 7.9 6.8 0.8|| 118% 4.0 . 4 8.
2,000, .. _._._ 276221 3.5(| 301% 7.5/ 300%) 8.6 9.1 1.1{| 115%; 3.4 .3 7. 3371 0.8
2,600 ... 26631 4.3|| 304% 8.3 22| 11. 3| 11.4 2.0/l 1082 3.4 .7 7. 20431 2.9
4,000 cc. oo 28615) 4.7|; 301%] 9.8(| 3034} 13.1 13.6 3.0;| 10114 3.2f|-___._ 8. 2903 3.9
4,000 . ._._ 200" 7.8{| 311B| 12.4|f 31019 17.4 14.5 4.2 9818t 2.0)|. 304 6.6
5,000 ... 288u| 7.7|| 3077 13.3]| 3101 20.3|| 2813 12.5|{_cecm]omo.. 4.2 1208 1.50:- sl 7.6
30431| 14.3]| 31018 21.71 298171 12. 24| - _.|----_ 3.8[! 30812 0.6||. |- e }|oeemae 280Y1 9.6
A 208171 16.2() 31312 24, 7| 2881 19.0f| - eoe|amce[{amee e flea e el 25800 8. 7. - 2831} 11.2
B 1 | FSSSY PUSURN | PUSURUPII PRURPIY | PORPIRIS PR | ROV FRPRIRor) | PR AN - - 28341 12.2
.......... - - 30010 14.0
.......... - - 30518 15.4
...................................................... 289171 10.9

TasLe 3—Mazimum free-air velocity, (M. P. 8.), for different sections of the United States based on pilot balloon obzervations during
December 1939

Surface to 2,500 meters (m. s. 1.} Between 2,500 and 5,000 meters (m. 8. 1.) Above 5,000 meters (m. 8. 1.)
I w B G » o
3 T 5 . B f
g 8 -1 H
Bectlon § ~ '§ -~ e -
g 8tation g Station 8 Btation
1l 5 | s Bl g | s §| g e
| B s g = B _g B 3
= § 2 | = " 3 = g g s =
3 = 3 3 ] = G b = =
= A 4 1A b A < b A < |A
Northeast ' __.______ 51.6 | WN'W__| 2,360 | 31 | Harrisburg, Pa._.._. 54.6 3,880 | © | Hartlord, Conn__.__| 45.0 | NNW__; 5,650 | 24 | Kylertown, Pa.
East-Central 3 56.8 | W__.____ 2,480 | 31 | Richmond, Va..____ 52.9 5,000 | 31 | Knoxville, Tenn..__| 76.0 | WNW__| 90,400 | & | Greensboro, N. C.
Southeast ¥, ___ 37.4 | WNW__| 2,500 | 21 | Spartanburg, 8. C...| 43.5 4,980 | 20 | Atlanta, Ga...... _| 58.8 | W8W___| 13,900 | 31 | Miami, Fla.
North-Central ¢_ 40.0 | WNW__| 1,000 § 16 | Fargo, N. Dak_.._._ 54.4 4,260 | 7 | Milwaukee, Wis____| 75.0 | NW_____ 10,080 { 13 | Huron, 8. Dak.
Central 5___._._. 35.6 | NNW___1 1,280 | 2| Kansas City, Mo_._| 46.0 3,040 | 9 | Indianapolis, Ind___| 87.5 | WSW.__| 11,060 | 22 | Omaha, Nebr.
South-Centralé_.___| 32.1 | WNW__| 2,070 | 23 | Abilene, Tex......_ 42.0 4,270/ 210 l(()lkblhoma City, } 62.0 | W_.__.._{ 11,770 | 21 | Oklahoma City, Okls.
kla.
Northwest 7__._..__. 2 2 | Havre, Mont___...._ 46.4 3,380 | 11 | Havre, Mont__..._._ 50.0 | NNW___| 6,440 | 1 | Billings, Mont.
West-Central 8. ____ 10 | Sacramento, Calif...| 61.8 4,210 | 16 | Redding, Calf.____. 73.6 | NNW___[ 10,200 | 26 | Reno, Nev.
Southwest 8. _.___... 23 | El Paso, Tex_....... 47.0 4,880 | 20 A{&uquerque, N. | 60.4 | NNW__| 9,980 | 22 | Las Vegas, Nev.
ex.

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania and northern Ohio.
1 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern Tennessee, and North Carolina.

3 fouth Carolina, Georgia, Florida, and Alabama.

¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.

# Indiana, Illinois, Iowa, Nebraska, Kansas, and Missourl.

€ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western Tennessee.

? Montana, Idaho, ‘Washington, and Oregon.

" Wyoming, Colorado, Utah, northern Nevada, and northern California.

$ 8nvthern California, southern Nevada, Arizona, New Mexico, and extreme west Texas.
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TABLE 4.—Mean altitude and temperatures of significant poinis identifiable as tropopauses during Deoember 1939, classified according to the

potential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified.

(Based on radiosonde observations)

Albuquerque, Atlants, Ga. Billings, Mont. | Bismarck, N. Dak. Bolse, Idaho Buffalo, N. Y. | Charleston, 8. C.
P OtB?‘P‘mL t%f‘:p"a' Mean Mean | Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean
Tes, tem- |Num-| alti- | tem- |Num-| alti- { tem- [Num- tem- |Num-| alti- | tem- tem- alti- | tem-
pera- |ber off tude | pera- |ber of| tude | pera- |ber of pera- |ber of| tude | pera- pera- tude | pera-
ture | cases|(km.)| ture ;cases|(km.)! ture | cases ture |cases|(km.)| ture ture (km.) | ture
°C. m. s 1| °C, m.s.l.| °C. °C. m.s. l.] °C. °C. m.s.l.] °C,
200-200. . e em 7 6.5 | —41.3 3 6.0 | —34.7 4 6.9 | —43.2 —42.0 .| .
300-309. - - 8 7.8 | —47.2 14 7.9 | —48.0 3 7.8 1 —46.7 —43.8 9.3
310-319. 9.1 —48.2 13 9.0 | —48.1 3 9.4 | —546 11 9.0 | —48.9 -51.1 8.8
320-329. 1 10.3 | —-563.7 23 10.5 | —56.3 11 10.3 | —56.2 17§ 10.5 | —56.1 ~50.7 1 10.2
330-339._. 1 1.6 | —59.1 9 11,5 ] —~50.2 6} 1.3 | —57.2 16 11.7 | —60.5 —56.5 1 11.7
340~-340. 12.7 ) —64.3 2} 12.4) -63.5 21 12.0 5 12.8 . 3 12.7
350~359. .. 1.2 { —70.3 [ |aocofomoccene 1 12.9 13.2
360-369. 14.1 | —67.0 2 13.4 | —69.5 1 14.1 14.5
370-379_.. 15.1| —68.5 1 15.2 | —68.0 {___._. 14.9
380-389.._ 15.5 | —68.4 1 15.1 | —66.0 21 16,0 ) =025 |- oeee i e e e
390-399___ 1 16.0 | —67.6 4 156 | —62.5 ... 16.0
400-400_.__._. - 16.3 | —66.2 2 15.8 | —60.5 [...... 16.8
Weighted means._.__ 12.5 | —60.5 |-cenon 10.4 | —53.8 |- 12.3
Mean potential tem-
perature °A
(weighted) . ....... 348.3 322.5 320.5 342.6
Denver, Colo. E1 Paso, Tex. Ely, Nev. Fairbanks, Alaska Jollet, T1. Lakehurst, N. J. Medford, Oreg.
Fotential tem- Mean Mean | Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean
peratures, °A. tem- |Num-| alti- | tem- [Num-| alti- | tem- [Num- tem- |Num-| alti- | tem- tem- alti- | tem-
pera- | berof| tude | pera- | berof| tude | pera- | berof pera- | berof] tude | pera- pera- tude | pera-
ture {cases|(km.)| ture |cases{(km.)| ture |cases ture |cases|(km.) | ture ture (km.) | ture
°C. m.s.l.| °C. m.s.l.| ¢C °C. m.s.l.] °C. °C. m.s.1.| °C.,
200~200. oo e cafemm e e oo el 26 —~47.1 | .. =340 Joe e deias
300-309 . 9. 8.6 . 7.2 . 33 —55. 5 9 7.1 —41.0 7.6 —43.2
310-319___ 9.0 —48.5 8 8.2 X 83| —40.8 15 —54.9 16 9.0 —-50.5 8.7 | —46.0
320-329_ 10.3 | —53.6 14 10.1 | —50. 4 271 10.4| —54.0 6 —53.8 15| 10.3 —54.4 1 10.6 | —56.4
330-339.__ 1.6 | —59.1 19 1.5 —52.5 171 11,81 —59.1 3 —56.0 6| 10.8 -57.0 1 11.7 | —60.6
340-349___ 12,6 | —62.2 12 126 | —61.3 7 128 | —62.1 j_ ). 3 11.9 3 12.6 | —61.6
350-359_ - 14.1 | —68.0 5| 143 | ~70.0 3 133 —64.0 ..l . . 1 18.5 12.4 | -57.0
360-369___ 14.2 | —65.0 10 14.7 | ~70.1 51 1421 =654 | .. |eeaifemmamaas 1 13.3 14.3 | —66.0
370-379_... 15.2 | —71.0 01 154, ~70.8 70 M8 =86, | faeeeaas 1 15.0 14.0 | —59.0
880-389___ 15.4 | —67.0 9 15.7 | —69.3 3 16,8 | —68.7 || o e e e e e e el
390-399___ 15.6 | —64.5 6| 16.4 | —70.5 4 184 | =670 1o oo femmaaa oo femaeea 16.1 | —67.4
400-409.______ - 16.0 | —63.0 1} 16.7]| ~71.0 1] 1700 —70.0 | oo 16.2 | —63.0
Weighted means.... 1.2 | —565.9 )..___ 129 | —61.5 [--.-.. 11.8 | —55.5 ... —52.7 ... 9.7 1.5 { —56.9
Mean potential tem-
perature °A.
(weighted) ... 353.2 337.3 322.9 338.1
Miami, Fla. Minneapolis, Minn. Neshrville, Tenn. Oakland, Calif. [ Oklahoma, Okla. Omzha, Nebr, Pensacola, Fla.
Potential Mean Mesn A fas Mean | 4, . Mean | Mean
ternperatures, © A. tM"'“" Num-| alti- [, M0 gl Taltie |, Me8D 1. Mean |apyn.l altg. |, Mean Mean alti- | tem-
10Der- | of] tude [FTEPElher of! tude |FOUPET|her of temper-p,of| tude |tODEr temper- tude | pera-
ature 28 sture ature ature H ature ature pera
° eases | (km.) | % G cases | (km.) | ¢ C cases °'Cy cases | (km.) | "3 °Q (km.) | ture
m.s. 1 . m,s. 1 . - m, s L . . m,s. 1| °C.
___________________________________ U 6.4 | —30.5 JESURPRRUUN PR,
7.6 | —44.8 2 6.8 . 1 7. —~38.0 7.7 | —46.0 -
R0 | —49.7 0 s8R 3.3 2.4 . 7 8.6 —46.7 8.9 | —49.1 Y DO
10.1 ) —53.8 15 9.9 —40.4 21 10. 4 . 12 10.7 | —56.8 10.0 | —51.8 . —-42.0
1.2 § —59.0 13 1L | =548 22 11.8 3 149 1.5 | —57.6 1.3t —57.9 110 § —52.9
12.1 | —60.0 5 12.4 | —60.2 7 12.4 3 [} 12,2 | —~58.8 12.4 | —61.8 12.4 | —60.0
12.8 | —58.0 3 13.2 | —-63.7 4 13.3 3 2 13.1] —5%.0 13.2 ] —62.0 13.1 ) —60.8
13.4 | --60.0 3 14,3 | —46.0 5 14. 4 3 5 14.5| —68.2 13.6 | —81.0 DI R,
________________ 4 148§ —66.5 5 14.8 0. 2 14.8{ —64.5 14.2 | —62.0 4.4 —63.0
145 | =57.0 4 14.5 ] —59.8 7 15.6 X 4 15.5 | —66.5 15.0 | —64.0 18.2 | ~73.0
14.8 | =568.8 | . joo . .foaioo- 5 16.0 | —68.4 3 16.1 | —69.0 16.3 | —67.0 16.7 | —69.0
15.7 | —=60.0 2| 16.4 | —b7.0 7 18.51 ~66.3 2| 16.5) —65.0 1.7 | —60.7 Joreos]oam e
Weighted means. ... —82.4 jo_.___ 9.9 —BLY [ 1.2 | ~54.3 | __.___ —569.9 |..__._ 12,1 —58.5 10.4 | —53.3 12.0 | ~50.5
Mean potential tem-
erature ° A,
woighted) ... 326.6 333.9 344.0 343.4
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TABLE 4.—Mean aliitudes and temperatures of significant points identifiable as tropopauses during December 1939, classified according to the
otential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified. (Based on radiosonde observations)}—

ontinued
Phoenix, Arlz. 8t. Louis, Mo. San Antonio, Tex. Sault Ste. Marie, Mich. Spokane, Wash.
Potential temperatures, °A. _ | Mean | Mean _ | Mean | Mean | Mean | Mean Mean | Mean Mean | Mean
’ 1;2;’:)’1- altitude| teinper- Iﬁle‘ff,’f altitude|temper- %‘;},"ﬁf altitude|temper- Egmo} altitude|teraper- ?)Xel;’f)lf altitude|temper-
cases | ) | e | il | ) |t | s | g e | ks | (e ) st | P | (e | apure
- 2 g 6| —4L5 —36.0
1 7.7 | —44.0 6 7.9} —40.2 —41. 4
7 9.1 ] —48.0 13 9.1 —&0.2 —40.4
19 10.2 | -51.5 17 10.3 } —54.1 -56.1
18 11.2 | —86.3 10 1.7 { —60.5 -50.8
10 12.5 | —60.1 3] 11.7 } —=58.5 —63.0
3 13.5 | —65.3 1 13.1 § —6L0 ] 5| 131} —6L4 | oo i
9 14,6 | —68.4 2 13. g —35.5 —~63.0
2 15.4 | =70.56 3 14.7 | —604.3 —63.3
10 }g:l5 —73.3 2 144 —-60.0 10| 157 -653| 1} 14.0| —58.0 oo o|ecoomoolaaan oo
5 .3 | —T0.8 [ce oo RIS IS T8 ARy 0281 IR [N S IR AR I
400-409 3! 169703 6| 159 | —62.7 —54.0
Weighted means__________ ..o [eaaa 125 | —50.8 [ocoocee 11.0 | —55.3 -51.7
Mean potential tamperature °A. (welghted)......... 347.5 336.1 356.0 315.0 3.2
LATE REPORTS FOR SAN ANTONIO, TEX.
July 1939 Aug. 1939 Sept. 1939 Oct. 1930
Patential temperatures, °A. Mean al- Mean al- Tan Mean al- Mean al-
’ Nnmber tlll;ude tgg‘egg,_ Number | titude t(l}é!el;ollr. Number | titude tggﬁ‘)‘;_ Number | titude tg\gle;?eur-
of cases D(Jusl} ature °C.| Of cases élk!;:% atare SC. of cases é‘k?; ature St | Of cuses é]lu;n} ature °C.
320-320 i ciccaemecemmmmea | mmmmmmeme e e e e e 3 9.0 -38.0
830339 e cmmmcmcmccamecmcesacemcamfamcacmo e ammamccmc e 2 11.2 —49.0 1 10.4 —41.0 10 11.0 —49.6
B40-349. - e ciceeceiianana 3 11.4 —46.0 ] 12.3 -53.3 § 11.9 —563.4 14 12.1 —-583.7
3508359 - e icccmmemmmammane——emeacee. 11 13.7 —62.0 12 13.8 —64,3 17 13.6 —62.1 13.9 —64.1
60369 e iccacmmemenaan 10 14.8 ~66.3 15 14.9 -66. 1 12 14,7 —067.3 11 14.6 —06.4
F70-379 . et mmmmm——a——— 14 15.6 —68. 4 8 15.6 —-69.1 7 15.5 —70.3 16 15.6 =70.5
380-359 11 16.4 —70.9 15 16.3 -70.9 12 16.0 —70.9 7 16.2 -70.8
390-399 [(] 17.1 -72.5 4 17.1 —-72.0 5 16.9 -72.4 5 17.1 —72.8
400-409___ 4 17.6 —70.2 3 17.3 —-70.3 7 17. 4 -72.0 3 17.2 -72.0
‘Weighted 15.3 —-06.8 | ...._.. 15.0 —66.1 |_._.__._.. 14.8 ~65.8 |eeeaa 14.0 —62.5
Mean potential temperature °A. (welghted)......... 372.9 369.8 368.9 361.5

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1939

[Aerological Division, D. M. LitTLE in charge]

By B. Francis DasHIELL

An increase in the use of radiosondes for obtaining obser- the 5 p. m., 75th meridian time, observations. This was
vations of pressure, temperature and humidity in the upper an increase of 12 stations over those in operation at the
air was one of the outstanding features of the aerological beginning of the year. During 1939 pilot-balloon obser-
work of the Weather Bureau during 1939. At the close vations formerly made at Cleveland were transferred to
of the year radiosonde observations were being made Akron, Ohio; Vicksburg to Jackson, Miss.; Fort Worth
daily at 25 stations of the Weather Bureau, 3 of the United to Dallas, Tex.; and Floyd Bennett Field to the New
States Navy, and 1 of the Army. Airplane meteorological York City airport. New pilot-balloon stations were
flights were conducted by the Navy at 6 stations. Valuable opened during 1939 at Birmingham, Ala.; Butte, Mont.;
radiosonde data were obtained during the 1939 hurricane Camden, N. J.; Des Moines, Iowa; Elking, W. Va.; Elmira,
geason at San Juan, P. R., and Swan Island. Special ob- N. Y.; Hartford, Conn.; Little Rock, Ark.; Louisville,
servations were also made by radiosonde at Boston, Ky.; Milwaukee, Wis.; Mobile, Ala.; Pueblo, Colo.;
Mass., and St. Georges, Bermuda, under the direction of Rapid City, S. Dak.; San Antonio, Tex.; Springfield,
the Massachusetts Institute of Technology, and by the Mo.; and Toledo, Ohio.

United States Coast Guard when on duty at Halifax, A monthly series of flights by sounding balloons carry-
Nova Scotia, and at sea in a patrol area extending from ing recording meteorographs, checked by two theodolite
latitudes 40° to 44° N. and longitudes 47° to 53° W. observations, was conducted at Omaha, Nebr., during
Mean pressures, temperatures and humidities, computed the month of April in accordance with the international
from the above data, have been published regularly in the program.

MonTtHLY WEATHER REVIEW. The work of reducing all existing Weather Bureau pilot-

Pilot-balloon observations of wind directions and ve- balloon observations to punch cards was completed by the
locities were being made 4 times daily at 98 Weather Works Progress Administration at its special cooperative
Bureau stations in the United States proper, at 4 in Weather Bureau project in New Orleans, La. At the
Alaska, and 1 in Puerto Rico. All of the above stations, close of the year approximately one million individual
with the exception of 2 in Alaska, substituted helium gas flights had been reduced to cards, and the data are being
for hydrogen on July 1, 1939. A selected group of 27 summarized and combined in quickly available forms.
stations, where afternoon visibilities were unusually In the upper air, at 1.5, 3, 4, and 5 kilometers, where
favorabie, have been using 100-gram pilot balloons for observations were made both by airplanes and radiosondes,



